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Statistical Trend Analyses 
In our 1998 report, the focus of this section was on examining Michigan's fatal crash trends to determine 
if there was an upward swing in traffic crash fatalities beginning in 1993. As noted in that report, the 
pattern of crash fatalities in the period 1993-95 did not differ from pre-1993 levels. 
This year, the focus of the statistical trend analyses was shifted to examine trends related to two central 
goals for OHSP - namely reducing the proportion of fatal and severe injury (KA) crashes to 3% by the 
year 2001 and reducing the proportion of crash-involved occupants who experience fatal or serious (KA) 
injury to 1.5% by the year 21001. 
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The statistical question in 1998 
involved the test of a specific 
scientific hypothesis (i.e., were 
fatals higher in 1993-1 99!j than in 
previous years). The statistical 
methods used to calculat~e the 
predictions presented here are 
nearly identical to those used in the 
previous report. Data on the 
proportion of KA crashes or injuries 
for each month for the period 1993- 
1997 were included in a statistical 
time-series model that estimated 
what Michigan could expect to 
experience in the future, based on 
the statistical experience observed 
in the data. These statistical 
procedures result in data describing 
the "best" estimate of what is 
expected, as well as 95O/r, 
confidence limits. These limits 
describe the range within which we 
can be 95% confident that the 
future KA crash and injury rates will 
fall if there is no change In the 
statistical pattern (like would be 
caused by passing a standard 
enforcement belt law). 
The charts to the left show the 
proportion of crashes resulting in 
KA injury and the proportion of 
crash-involved occupants 
experiencing KA injury for the 
period 1993-1 997 and piredicted 
proportions for 1998-2001. 
Because the general shape and statistical predictions for both proportions examined here are nearly 
identical, descriptions in the following discussion apply to both unless otherwise noted. 
The charts show a general decline in the proportion of KA crashes and crash-involved persons 
experiencing KA injury from 1993 to 1997. Predictions about future proportions show a slight increase in 
these proportions from 1997 levels may be anticipated. Based on the statistical analyses, we cannot 
count on a continuation of the current trend to achieve the proposed goals of reducing the proportion of 
fatal and severe injury (KA) crashes to 3% by the year 2001 and to reduce the proportion of crash- 
involved occupants who experience fatal or serious (KA) injury to 1.5% by the year 2001 without some 
change to further reduce these numbers. An examination of the 95% confidence levels shows that we 
should not be surprised if (absent some new change to the environment) we see a slight increase in 
these proportions, or even a modest decrease in the near term. However, the "best estimate" 
predictions from these statistical models suggest that continued efforts will be required to achieve the 
current goals. 
How do these findings impact OHSP planning? First, the statistical analyses suggest that the goals 
selected by OHSP are appropriate and rational. The goals are not beyond what one could expect to 
achieve given the efforts that can be exerted by OHSP and its partners, yet the goals appear to be 
beyond that which could be expected to occur in the absence of new program efforts from OHSP. 
Furthermore, if the apparent decline in these proportions from 1993 to 1997 is due in part to OHSP and 
partner efforts, then it may well be the case that OHSP and its partners must not only continue their 
current program efforts, these efforts will need to be increased in intensity, focus, or efficiency to achieve 
the selected goals. Of course, if the efforts that caused the apparent downward trend are continued, it is 
well within the realm of statistical probability that the lower bound of predictions will hold true, suggesting 
the goals are achievable without an increased program effort. 
The new focus within OHSP on specific reductions in the proportion of crashes that result in KA injury 
and the proportion of crash-involved persons who experience KA injury as goals to be achieved should 
help OHSP effectively select, design, and evaluate programs. Not only do their goals appear to be 
rational statistically (as evidenced in the preceding discussion), but these goals are appropriate for 
practical reasons. The most common goal for traffic safety programs has traditionally been fatal rate per 
100 million miles of travel (VMT). While this goal remains important to OHSP, their ability to achieve that 
goal is not in their own hands in large part. That is, while OHSP may be successful in reducing the 
number of persons killed in traffic crashes through their programming efforts, this may not always be 
evident in the rate per VMT if travel patterns change during the same period. On the other hand, the 
measure of the proportion of persons experiencing fatal or serious injury is not subject to change in a 
related measure that is outside the sphere of influence for OHSP, making it an excellent candidate for a 
central goal. These goals can be achieved through crash prevention efforts and occupant safety 
promotion efforts, both of which form the core of OHSP programs. 
Key Results 
The table shown above lists the number of crashes in which the most serious injury noted on the police 
crash report was a fatal or serious (A-level) injury (henceforth identified in the text as KA crashes) along 
with associated rates as indicated. This table shows that Michigan experienced significant drops in KA 
crash frequencies and rates in 1996 and 1997 after three years of relative stability. From 1995 to 1996 
and again from 1996 to 1997, each of these measures experienced a 7% to 10% decline. In other 
words, as the number of miles traveled, the number of registered vehicles, the licensed driver 
population, and the population overall increased the number of crashes resulting in a fatal or serious 
injury actually decreased. 
Number and Rate of Fatal and Serious Injury Crashes 
OHSP has established performance goals based on the need to set objective, measurable, and specific 
goals that are sufficiently difficult to achieve so that complacency with the status quo does not set in. If 
in fact the observed declines in KA crashes and rates in 1996 and 1997 remain stable for the next year 
or two (that is we continue to observe 7.10% declines in KA crashes and rates), OHSP may want to 
consider reexamining the goals it has set for itself. However, it will probably be difficult for OHSP to 
sustain this level of change for more than 4-5 years (a total change from 1995 of 28% to 50%) without 
some significant change in programming efforts because future decreases will likely require new 
programming efforts targeting the increasingly hard to reach crowd. 
Based on KA crash rate per 1000 licenced drivers and total number of crashes shown in the next table 
(abbreviated from the complete table that can be found in the report body), it would seem reasonable to 
target all drivers age 16-20 and male drivers age 21 -34 years as special targets to help OHSP achieve 
its traffic safety goals. The 16-20 age group has the highest rate of KA crashes and higher crash counts 
than do the 55 and older age groups. The 21-34 male driver group has a high KA crash rate about the 
same as the 16-20 year old females, and also represents the single largest number of KA crashes for 
the groups examined. While the 55 and older group does represent an opportunity for change given the 
relatively flat or oscillating KA crash rates from 1993-1 997, the number of crashes that these age groups 
represent is quite small compared to drivers under age 55. This means that even a large decl~ine among 
the age 55 and above categories will have only a small effect on the overall crash numbers. 







































Data detailed in the report body suggest that the summer months (June, July and August) are 
particularly good targets for program efforts. More KA crashes occur during these months than any 
others and the number of crashes during these months has shown some stability over the last 3 years, 
suggesting that program efforts may have had less effect during these months than others. Of course 
during the summer months, Michigan has a considerable influx of out-of-state tourists. This may well be 
a large part of the reason that the numbers in the summer months have not declined as much as other 
months. This would suggest that in addition to targeting June-August, strategies should be developed to 
reach the out-of-state tourist with Michigan's traffic safety messages and programs. 
Fatal and Serious Injury Crash Frequency and Rates 
DriverAge 
16-20 yrs. 


















































Age Group and Sex 












































Fatal and Serious Injury Crashes 
by Highway Class and Year 
The vast majority of KA crashes occur on 
citylcounty roads. These also appear to the 
roads that are experiencing the most significant 
decrease in crashes. It is rational to continue to 
focus efforts on reducing the KA crash count on 
these citylcounty roads. 
By far the largest vehicle group involved in KA 
crashes is passenger cars (almost 10,000 KA 
crashes more than all other vehicle types 
combined). For this reason, crashes involving 
passenger cars should be the central focus of 
OHSP program efforts. Efforts targeting other 
vehicle types may well result in declines in KA 
crashes involving those vehicle types, but would 
not, in all probability, move the state markedly 
toward the OHSP goals, even if the declines were 
dramatic. 
Interstate U.S. Route MI Route CityICnty ' 
As can be seen in the table above, both the number of crashes and the 
rate per 1000 licensed drivers has decreased considerably for drivers 
aae 14-1 8 since 1994. 
I Number and Rate of Fatal and Serious Injury Crashes I 
Year 
Number of Rate per 1000 
Crashes Licensed Drivers 
However, the 1997 rate 
of 6.79 KA crashes per 
1000 licensed drivers 
age 14-1 8 is quite a bit 
higher than the rate of 
5.3 per 1000 licensed 
drivers for males age 
16-20 years. Because 
of the hazard these 
drivers prese~nt o 
themselves and others 
as demonstr~~ted by
their crash rates, this is 
an important, if small, 
target group. 
- -  - 
identical to th~e overall 
rate of 1.88 shown in an 
earlier table. At this 
point it should be noted 
that because this age 
group only makes up 
1O0/0 of all KA crash 
cases, it is not a 
promising target group 
for achieving the overall 
traffic safety goals set 
by OHSP. 
The table immediately abave shows that the number of KA crashes and 
rate per 1000 licensed drivers among drivers age 70 and older has 
decreased since 1995. Although KA crashes among this age group 
make up only 10% of all KA crashes, it is interesting to note that the 
1997 rate of 1.89 per 1000 licensed drivers age 70 and over is nearly 
Indeed, a 40% decrease in KA crashes involving this age group (a seemingly unreachable goal barring 
some major, unforseen policy change) probably would only result in only a 4% decrease in the overall 
rates established by OHSP as goals. However, it is equally important to note that this is a fast growing 
segment of the population and should be monitored closely to assess whether crash profiles for this 
group change as it expands in the future. 
Male drivers (age 16-54) are the most significant 'at-risk' group for KA-HBD crash involvement because 
of their high frequency and rates of involvement. Within that rather large group, we can see that males 
age 21-34 have the largest number of crashes and highest rates of KA-HBD crash involvement. While 
the rates of involvement are not nearly so high, a considerable number of KA-HBD crashes involve male 
drivers age 35-54. Taken as a whole, the male driver age 21 -54 represents the majority of the KA-HBD 
crash experience in Michigan. If inroads are to be made in achieving Michigan's traffic safety 
performance goals, it would seem that this is a target group that should not be ignored. 
Fatal or Serious Injury Crash Frequency and Rates 


























Number of Fatal or Serious Injury 'Had-Been-Drinking' Crashes 
by Month and Year 
---...- 1993 - 1994 - 1995 - 1996" - 1997+ 
* 20 crashes added to each data point 
t 40 crashes added to each data point 
This chart shows an interesting phenomena that is repeated in the day of the week chart that follows. 
Specifically, it would appear that the largest reductions in KA-HBD crashes have occurred on months 
that have had the historic highs. In addition, the effect seems to be toward leveling off the month-to- 
month variation. One interpretation of this observation is that new laws and the efforts of OHSP and 
others have exerted their influence mainly during the periods that have been targeted for emphasis, 
namely the problem periods around certain events and holidays. While this is probably true (and 
everyone involved should take a bow), there may be another interpretation lurking here that hias 
significant implications for future planning. 
If in fact we are observing a flattening of the seasonal change that normally occurs from montlh-to- 
month, we may also be beginning to see the boundaries of the "hard-core" problem with respect to KA- 
HBD crashes. What I mean is that we may be seeing reductions in crashes caused by seasor~al or 
occasional indulgence that can be controlled relatively easily through PI&E backed up by enforced laws, 
leaving us crashes caused by a group of persons for whom these pleas go unheeded. It also suggests 
that in addition to maintaining current PI&E and accompanying enforcement efforts (which will1 likely be 
necessary to prevent backsliding), new efforts targeting this less malleable group will be necessary to 
gain new change. If this were true, we would also see it in the day of week data, with frequencies of 
KA-HBD crashes that occur on the weekend declining at greater rates than weekdays. 
Number of Fatal or Serious 'Had-Been-Drinking' 
Crashes by Day of Week and Year 
As was the case for the chart 
showing KA-HBD crashes by month, 1000 
this chart shows relatively large 
reductions in crashes on Friday, 
Saturday, and Sunday compared to 
the other days of the week. While 
800 
one could expect the highest days to 
cn 
change the most, the fact that such .K a, 
small change was observed on 3 600 
Monday and Tuesday bolsters the o 
L 
argument that we may be beginning o 
L 
to see the boundaries of a hard-to- a, 
reach segment that will at least E 400 
I1 
require continued close scrutiny. z 
200 
0 
In sum, it would seem that OHSP is well on its way to achieving its performance goals for traffic safety. 
However, the interpretations of the data presented here strongly suggest that in many respects each 
forward step will be more difficult to attain than the last. In addition to the potential difficulties on the 
horizon for impaired driving prevention, safety belt use may have reached a plateau at just over 70% 
that may not be significantly improved upon barring standard enforcement or some large, yet unseen 
and unfunded program. These statements are not made to invoke a spirit of doom. Indeed, these 
observations are intended to inform OHSP policy and program efforts and enable planners to foresee 
and hopefully prepare programming for shifts in the traffic safety challenges in the future. 
In the following sections of the report, crash data are presented for each of the years 1993 through 1997 
for various crash categories. Some of these data are presented in tables, some are presented in charts. 
The purpose for the analyses was to prepare data to assist OHSP in their program plannilig and 
evaluation processes. Using these data, this report identifies likely targets for future intervention based 
on maximizing the chance that OHSP will achieve its specified performance goals. In addition,, trends 
that may tend to support or impede progress toward achieving the performance goals are also 
discussed. 
KA Crashes -- All Drivers 
Number and Rate by Year 
The table shown above lists the number of crashes in which the most serious injury noted on the police 
crash report was a fatal or serious (A-level) injury (henceforth identified in the text as KA crashes) along 
with associated rates as indicated. This table shows that Michigan experienced significant drops in KA 
crash frequencies and rates in 1996 and 1997 after three years of relative stability. From 199!5 to 1996 
and again from 1996 to 1997, each of these measures experienced a 7% to 10% decline, In other 
words, as the number of miles traveled, the number of registered vehicles, the licensed driver 
population, and the population overall increased the number of crashes resulting in a fatal or serious 
injury actually decreased. 
Number and Rate of Fatal and Serious Injury Crashes 
The implications of this finding on OHSP planning is unclear. On the one hand, it appears obvious that 
the traffic safety environment in Michigan has been getting considerably better in the last two years, and 
that reflects quite well upon OHSP and its program efforts. This would suggest that OHSP should 
continue doing what it has been doing. On the other hand, if OHSP is responsible in large part for the 
observed changes, it may well take a considerable extra effort to maintain the level of change observed 
in 1996 and 1997. That is, we may have achieved significant change among a portion of the population 
that is easy to reach relative to the population we have yet to reach. A parallel example could be seen in 
safety belt use. It took only the secondary enforcement belt law to reach about 45% use. Extra 
programming has raised belt use to just over 70%. But to reach that last 30% of the population will likely 
require a significant change (like a standard enforcement belt law) above and beyond the curirent 
program efforts. If in fact the declines in KA crashes observed in 1996 and 1997 are the result of 
reaching the audience most amenable to our message, then future decreases will require nevv 
programming efforts targeting the hard to reach crowd. However, we must not overlook the fact that the 
changes already effected in the population could be partially lost if the programming efforts thlat lead to 








OHSP has established performance goals based on the need to set objective, measurable, and specific 
goals that are sufficiently difficult to achieve so that complacency with the status quo does not set in. If 




































or two (that is we continue to observe 7-1 0% declines in KA crashes and rates), OHSP may want to 
consider reexamining the goals it has set for itself. It will probably be difficult for OHSP to sustain this 
level of change for more than 4-5 years (a total change from 1995 of 28% to 50%) without some 
significant change in programming efforts because future decreases will likely require new programming 
efforts targeting the increasingly hard to reach crowd. 
Number and Rate by Age, Sex, and Year 
erious Injury Crash Frequency and Rates 
The preceding table shows the same general patterns of decline in 1996 and 1997 from the relatively 
stable 1993-1995 period as were found for drivers overall. However, in this table we can see that the 
declines were not equally distributed across all age groups. Specifically, we can see that the largest 
changes were among drivers 16-20 years old and male drivers 21 -34 years old and the small~est 
changes were among drivers age 55 and above. 
Based on KA crash rate per 1000 licenced drivers and total number of crashes, it would seerrl 
reasonable to target all drivers age 16-20 and male drivers age 21 -34 years as special target!; to help 
OHSP achieve its traffic safety goals. The 16-20 age group has the highest rate of KA crashes and 
higher crash counts than do the 55 and older age groups. The 21 -34 male driver group has a high KA 
crash rate about the same as the 16-20 year old females, and also represents the single largest number 
of KA crashes for the groups examined. While the 55 and older group does represent an opportunity for 
change given the relatively flat or oscillating KA crash rates from 1993-1997, the number of crashes that 
these age groups represent is quite small compared to drivers under age 55. This means that even a 
large decline among the age 55 and above categories will have only a small effect on the overall crash 
numbers. However, we should remain aware that the over 55 year age group is growing dramatically, 
and that this group may well play a larger and larger role in Michigan's traffic safety picture in the future. 
Number by Month and Year 
Fatal and Serious Injury Crashes 
by Month and Year 
Jan oct 
Based on the data from the preceding chart, it would seem that the summer months (June, July and 
August) are particularly good targets for program efforts. More KA crashes occur during these months 
than any other and the number of crashes during these months has shown some stability over the last 3 
years, suggesting that program efforts may have had less effect during these months than others. Of 
course during the summer months, Michigan has a considerable influx of out-of-state tourists. This may 
well be a large part of the reason that the numbers in the summer months have not declined as much as 
other months. This would suggest that in addition to targeting June-August, strategies should be 
developed to reach the out-of-state tourist with Michigan's traffic safety messages and programs. 
Fatal and Serious Injury Crashes 
by Day of Week and Year 
Number by Day of Week and Year 
This chart shows that while the most dramatic decreases 
in KA crashes have occurred on Friday, Saturday, and 
Sunday, those also remain the peak times for KA crashes. 
In 1996 and 1997, Friday and Saturday had more KA 
crashes than any other days of the week, indicating these 
are good targets for programming. On the other hand, we 
cannot overlook the fact that over 60% of crashes 
occurred during the Sunday through Thursday period, with 
crashes generally declining from Sunday through 
Tuesday, and picking up again through Thursday. 
Fatal and Serious Injury Crashes @ ! { 9 3 m 9 4 H 9 5 1 ! 3 6 1 9 7  gt5& 
by Light Condition and Year 
10000 
Number by Light Condition and Year 
As is obvious in the two charts 
8000 immediately above, the majority of KA 
crashes occur during daylight and on 
07 
a, 
r clear days. There is little difference in the 
$ 6000 patterns of the data between the 
0 




1993-1 997. This would sugges't that 
4000 OHSP programming has affected 5 
z crashes within each of the light conditions 
to about the same extent. Program 
2000 components may note that while 
nighttime creates a whole new set of 
challenges to the driver that cointributes 
0 to a crash, most serious and fatal crashes 
Daylight D U S ~  Dark, Unlighted occur during the day may increase 
Dawn Dark, Lighted caution among daylight drivers. 
Fatal and Serious lnjur Crashes 
by Precipitation andiear 
Number by Precipitation and Year 10000 
Similar to light conditions, most KA crashes occur on 
clear or cloudy days, with only about 2000 crashes 
6000 
occurring each year in rain or snow. Clear weather 
crashes appear to have decreased the most from V1 
C 
1993 to 1997, while crash counts in the other $ 6000 
weather categories remained relatively flat. While g 
this would indicate that there is an opportunity to 5 
4000 
create change, especially in rainy or snowy z 5
conditions. However, these crashes make up only 
about 20% of all crashes in the state. That means it 2000 
would take a lot of change among these categories 
to have a significant impact on the overall state 
0 
numbers. 
Fatal and Serious lniurv Crashes 
by Highway classand Year 
Number by Highway Class and Year 
Once again, it is clear that the vast majority of KA crashes 
occur on city/county roads. These also appear to the 8000 
roads that are experiencing the most significant decrease 
in crashes. It is rational to continue to focus efforts on .c 2 6000 
reducing the KA crash count on these citylcounty roads. o -




Fatal and Serious Injury Crashes 
by Speed Limit and Year 
35 mph 45 mph 55 mph 
Number by Road Surface Condition and Year 
As was the case for precipitation, most KA 
crashes occur on dry roads, and it is on these 
dry roads that we see the largest change in 
crash frequency. Little change is evident in KA 
crash counts on slick road surfaces. Because 
there are relatively few KA crashes on slick 
roads, it would take a lot of change among these 
categories to have a significant impact on the 
overall state numbers. 
Number by Speed Limit and Year 
The number of KA crashes declined for all 
speed limit categories in 1997. This was the 
first year of decline after 4 years of 
increases on 65 mph roads. 
Fatal and Serious lnjury Crashes 
by Road Surface Condition and Year 

Number by Hazardous Action and Year (Multiple-Vehicle) 
Actions Cited 
In contrast to single-vehicle crashes in which the most common hazardous action was excessive speed, among multiple-vehicle crashes the 
most common hazardous action reported by police was "none:" Readers should note, however, that these crashes involve multiple vehicles and 
thus some of the vehicles were innocent bystanders. Among the hazardous actions listed, "failure to yield" had the most cases by nearly 2 to 1 
over the next leading action. Note that, like the single-vehicle crashes, hazardous actions in multiple-vehicle crashes are cited by police 
generally less than half the time they are noted on the crash report form. 
Number by Vehicle Type and Year 
By far the largest vehicle group in this 
table is passenger cars (almost 10,000 
KA crashes more than all other vehicle 
types combined). For this reason, 
crashes involving passenger cars 
should be the central focus of OHSP 
program efforts. Efforts targeting other 
vehicle types may well result i~n declines 
in KA crashes involving those vehicle 
types, but would not, in all probability, 
move the state markedly toward the 


















































































KA Crashes -- Drivers Age 14-1 8 
Number and Rate by Year 
As can be seen in the table above, both the number of crashes and the rate per 1000 licensed drivers 
has decreased considerably for this group of drivers since 1994. However, the 1997 rate of 6.79 KA 
crashes per 1000 licensed drivers is quite a bit higher than the rate of 5.3 per 1000 licensed drivers for 
males age 16-20 years. Clearly this remains an important, if small, target group. 
Number and Rate of Fatal and Serious Injury Crashes 





















Number and Rate by Age, Sex, and Year 
This table shows 1:hat 
among this age group, 
males have a higher crash 
rate than females., and that 
the crash rates generally 
decline with age (and 
presumably driving 
experience). While these 
data are interesting, at this 
point in time it is difficult to 
suggest programs for 
OHSP based on these 
data because Michigan 
has only recently begun a 
graduated driver's 
licensing system. We 
have little data to date on 
the effects of this new 
licensing system lbecause 
it is so recent. However, 
these baseline data 
provide a good starting 
point to gauge possible 
effects of the new system. 
Fatal and Serious Injury Crashes 
Number by Month and 
Year 
This chart shows that among 
the 14-1 8 year old driver age 
group, August is generally 
the month with the largest 
number of KA crashes. 
August also appears to be a 
likely candidate for reaching 
this age group because of all 
the summer months (each 
with high numbers of 
crashes), August is the 
month that has experienced 
the smallest amount of 
change since 1993. 
Fatal and Serious Injury Crashes 
by Day of Week and Year: Age 14-18 
'Jan ' Feb ~ a r c h ~ p r i l ~ ~ a ~ ~ ~ u n e "  ~ u l y - A u g ' ~ e p t '  Oct ' N O V .  Decs 
- t 
Sun Man Tue ' Wed ' Thr Fri Sat ' 
Number by Day of Week and Year 
This chart shows that Friday and Saturday 
have typically been the most problematic days 
for this age group of drivers. However, while 
the number of KA crashes that occur on 
Saturday declined in 1996 and 1997, the 
number of KA crashes remained relatively 
stable for Friday, indicating that this may be a 
day to have special programs targeting this 
age group. 
Fatal and Serious Injury Crashes 
Number by Light Condition and Year 
Most crashes among this age group occur in 
daylight. Declines from 1995 levels were seen in 
each category except crashes at dawn 
Fatal and Serious Injury Crashes 
by Precipitation and Year: Age 14-18 
by Light Condition &Year: Age 14-18 
Daylight Dusk  ark, unlight;d 
Dawn [lark, Lighted 
Number by Precipitation and Year 
Most KA crashes among this age group occurred 
on clear or cloudy days. Among the weather 
conditions noted by police, the only declines for 
this age group were seen in clear and snow 
conditions. Perhaps there would be value in 
focusing additional attention in programs involving 
this age group on the challenges of driving in 
cloudy and rainy conditions. 
Number by Highway Class and Year Fatal and Serious Injury Crashes 
by Highway Class and Year: Age 14-18 
This chart shows that the vast majority of KA crashes 
among this age group occur on citylcounty roads, followed 2000 
distantly by Michigan routes. It seems clear that messages 
and programs involving this age group should focus on the 
behavior of these drivers on local roads that are often 1500 









Interstate U.S. Routs MI Route C tylCnty 
Number by Speed Limit and Year 
Fatal and Serious Injury Crashes 
It is interesting that among this age group of 
drivers there are two distinct modes to the data on 
this item. The highest number of KA crashes 
consistently occur on 55 mph roads, followed by 
roads signed at 30 mph or less. This validates 
much of what we saw in the previous chart. That 
is, among drivers of this age group, the most 
hazardous roads are local/rural highways and city 
streets. 
Fatal and Serious Injury Crashes 
by Road Condition & Year: Age 14-18 
by Speed Limit and Year: Age 14-1 8 
Number by Road Surface Condition and 
Year 
As expected, most KA crashes among this age 
group are on dry roads. While there may well 
be value in considering programs targeting 
drivers of this age group to impress upon them 
the dangers associated with driving on slippery 
roads (as indicated by relatively flat levels 
across years), the effect of even a highly 
successful program on the overall OHSP traffic 
safety goal would be negligible. 


Number by Vehicle Type and Year 
Passenger cars are the 
vehicle of choice among 
this age group. Pickup 
trucks also make up a 
notable proportion of the 
vehicles involved in KA 
crashes for this age group. 
KA Crashes -- Drivers Age 70t 
Number and Rate by Year 
umber and Rate of Fatal and Serious Injury Crashes 
Drivers age 70+ 
This table shows that the number of KA crashes and rate per 1000 licensed drivers among drivers age 
70 and older has decreased since 1995. Although KA crashes among this age group make up only 
10% of all KA crashes, it is interesting to note that the 1997 rate of 1.89 per 1000 licensed drivers is 
nearly identical to the overall rate of 1.88 shown in an earlier table. At this point it should be noted that 
because this age group only makes up 10% of all KA crash cases, it is not a promising target group for 
achieving the overall traffic safety goals set by OHSP. Indeed, a 40% decrease in KA crashes involving 
this age group (a seemingly unreachable goal barring some major, unforseen policy change) probably 
would only result in only a 4% decrease in the overall rates established by OHSP as goals. However, it 
is equally important to note that this is a fast growing segment of the population and should be 
monitored closely to assess whether crash profiles for this group change as it expands in the future. 
Number and Rate by Age, Sex, and Year 
As was stated earlier, the 
number of cases reported 
for each age group within 
the larger age 70 and over 
group do not warrant 
special attention if one 
wants to achieve the 
overall OHSP target goals 
because of the snnall 
numbers of cases; 
involved. However, it will 
become increasirigly 
important to track these 
numbers as the population 
of older Michigan drivers 
increases to determine if at 
some point in the future if 
specific remedial or 
prophylactic programming 
will be needed to address 
emerging problerns. 

Number by Month and Year 
Contrary to findings from all ages and the 
ane 14-1 8 driver group, KA crashes 
Fatal and Serious Injury Crashes 
by Month and Year: Age 70+ 
involving drivers age 70 and over are not 
highly concentrated in the summer months. 
In fact, the months from May through 
200 
December have about the same crash V, 
experience with the months of January (I) 
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Number by Day of Week and Year 
Drivers age 70 and over also have a unique 
distribution of KA crashes when examined by day of 
the week. Among drivers of this age group, Saturday 
and Sunday actually represent low points in the 
weekly count of KA crashes. Much like drivers of 
other ages, however, KA crashes among drivers age 
70 and over are at their highest on Fridays. 
Fatal and Serious ln~jury Crashes 
by Day of Week and Year: Age 70t 
Sun Mon Tue Wed T'hr Fri Sat 
Number by Light Condition and Year 
This chart shows the extent to which 
drivers age 70 and over restrict their 
driving to daylight hours. Compared to 
the other age groups, drivers age 70 
and over have very, very few crashes 
at times other than full daylight. This is 
probably due in large part to the 
increased difficulty we all have with 
seeing clearly in the dark as we age. 
Fatal and Serious lnjury Crashes 
by Precipitation and Year: Age 70t 
Number by Highway Class and 
Year 
Most KA crashes involving drivers 
age 70 and over occur citylcounty 
roads and Michigan routes, much 
like the younger drivers age 14-18 
years. 
Fatal and Serious lnjury Crashes 




D U S ~  bark, un~ightea 
Dawn Dark, Lighted 
Number by Precipitation and Year 
Most KA crashes involving drivers age 70 and over 
occur on clear or cloudy days, just like their other 
aged cohorts. 
Fatal and Serious Injury Crashes 










Interstate U.S. Route MI Route CityICnty 
Number by Speed Limit and Year 
Fatal and Serious Injury Crashes 
Also like the drivers age 14-18! drivers age 70 
and over have a large number of KA crashes by Speed Limit and Year: Age! 7 0 t  
on roads signed at 55 rnph and 30 rnph and 
below. This is probably due in large part to 
400 
their staying on citylcounty roads and Michigan a 
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Fatal and Serious Injury Crashes 
by Road Condition & Year: Age 704 
Number by Road Condition and Year 1000 
The pattern of KA crashes among drivers 
age 70 and over is qu~te similar to that of 800 
younger drivers. Again we can see declines 
in KA crashes on dry pavement from 1994 
U) 
c 
levels, but the number of crashes on wet 2 so0 
pavement does not show a similar pattern, 
0 ..- 
& ind~cating a potential target for intervention 
(although the number of KA crashes 
involving older drivers on wet pavement is 2 
quite small relative to the statewide crash 200 
picture). 
0 
Wet Snowy Other 
Number by Hazardous Action and Year (Single-Vehicle) 
Unlike the other driver age groups, hazardous actions for drivers age 70 and over involved in single-vehicle crashes are not dominated by 
excessive speed. Indeed, nonspecific hazardous actions (i-e., other, none, unknown) make up the majority of hazardous actions noted for this 
age group in single-vehicle crashes. 

Number by Vehicle Type and Year 
The vast majority of KA 
crashes involving drivers 
age 70 and over involve 
the use of passenger 
vehicles. The next largest 
vehicle type group for this 
age is pickup trucks. 
However, it would appear 
that the number of KA 
crashes involving vans is 
increasing steadily (if 
slowly), and should 
continue to be monitored. 
KA Injured Occupants -- All Drivers 
Number and Rate by Year 
In order for OHSF1 to 
achieve its traffic safety 
goals, the focus sihould 
clearly be on driv~ers and 
front-right passengers. 
This is because tliese are 
the only two groups of 
sufficient size to have an 
impact on the statewide 
goals. 
When this table i!; 
examined, we can also 
see that each of 1:hese 
measures shows a general 
decline from 1994 or 1995 
levels, showing that not 
only did the number of KA 
crashes tend to dlecline 
from 1994-95, but the 
number of persons who 
experienced KA injuries 
also declined during the 
same period. 
Number and Rate by Year (Pedestrians and Bicyclists) 
One can see in the 
adjacent table that 
pedestrian crashes are a 
much more serious threat 
to OHSP reaching its 
traffic safety goals than are 
bicycle crashes. However, 
neither of these categories 
of crashes is sufficiently 
pervasive that even a 
dramatic change in the 
frequency of these crashes 
would make much of a 
dent in OHSP achieving its 
statewide goals. On the 
other hand, these data do 
show declining numbers of 
KA injuries since 1995. 
The following sets of tables show the number of occupants the experienced fatal or serious (A-level) 
injury by the occupant's age, sex, and whether the injured person was a vehicle occupant, a pedestrian, 
or a bicyclist. These tables include all KA crashes, regardless of the age of the drivers involved in the 
crash. Based on the data in the following tables, OHSP would do well toward achieving its statewide 
traffic safety goals if the focus of programming efforts were on drivers age 21-34. This group, spanning 
14-years of ages, had the highest number of KA injuries. Indeed, the next highest group (drivers age 
35-54), spanned 20 years of ages (six fewer than the highest group), yet still experienced fewer KA 
crash injuries. 






KA Injured Occupants - Drivers Age 14-18 
Number and Rate by Year 
As was the case for all 
drivers, among crashes 
involving drivers age 14- 
18, the most comrnon 
seating positions for 
occupants who experience 
KA injuries are the driver 
and front-right passenger. 
While driver injuries show 
a steady decline from 
1994, front-right passenger 
injuries have not shown a 
consistent upwarcl or 
downward pattern. This 
would suggest thait 
passengers of drivers age 
14-18 would make a likely 
target for intervention. 
However, it should once 
again be noted that even a 
dramatic change in this 
front-right passenger KA 
injury count woulcl not 
likely have much of an 
impact on the statewide 
goals. 
Number by Age, Sex, and Year 
The data in the 
accompanying 
tables shows that 
most of the 
occupants of drivers 
age 14-18 who 
experience KA 
crash injuries are 
age cohorts of the 
driver. That is, the 
majority of KA 
injured occupants in 
vehicles driven by a 
driver age 14-1 8 are 
between the ages of 
10 and 20 years old. 
This would suggest 
that program efforts 
that target this driver 
age group would 
likely do well to 
consider including 
program elements 
that also target 





KA Injured Occupants -- Drivers Age 70+ 
Number and Rate by Year 
One can see in this table 
that there has been little 
change in the frequency of 
KA crash injuries to 
persons occupying 
vehicles driven by drivers 
age 70 and over since 
1993. This should not be 
surprising given that this 
age group comprises the 
fastest growing segment of 
drivers in the state. 
Rear Right 
- 
While it is true that the 
frequencies and rates 
among this driving group 
have changed little, there 
is a slight downward trend 
from 1995. 
While this group of drivers 
is small, as was noted 
earlier, it is growing and 
should continue to be 
monitored closely. While 
the numbers of KA injured 
persons involved in these 
crashes is relatively small 
at this point in time, and 
would not likely have much 
of an impact of the 
statewide traffic safety 
goals, this may change in 
the future as this group of 











Number by Age, Sex, and Year 
As was the case for the young 
drivers age 14-1 8, occupants 
who experience KA injuries in 
crash-involved vehicles driven 
by drivers age 70 and above are 
generally age cohorts of the 
driver. That is, most KA injured 
occupants in vehicles with 
drivers age 70 and above are 
also age 70 and above, primarily 
concentrated in the 70-84 year 
age span. 
As was the case for seating 
position, we can see in this table 
that there is little evidence of a 
trend from 1993-1 997 in the 
number of KA injured occupants 
in these crashes, either 
increasing or decreasing. This 
would suggest that this is a likely 
group for intervention. However, 
as has so often been the case 
for this age group of drivers, 
there are really too few cases in 
these categories to effect much 
change in the statewide goal 
targets even if significant chang~e 





'Had-Been Drinking' KA Crashes - All Drivers 
Number and Rate by Year 
This table shows that KA crashes in which the police officer recorded that a least one driver "had-been- 
drinking" (henceforth denoted as KA-HBD crashes) have declined steadily since 1993. However, a 
larger than average decline is noted between 1995-96. 
Number and Rate of Fatal or Serious Injury 










































Number and Rate by Age, Sex and Year 
Fatal or Serious Injury Crash Frequency and Rates 
'Had-Been-Drinking' Crashes 
' g e  
16-20 yrs. 



















































Group and Sex 












































The preceding table shows that male drivers (age 16-54) are the most significant 'at-risk' group for KA- 
HBD crash involvement because of their high frequency and rates of involvement. Within that rather 
large group, we can see that males age 21 -34 have the largest number of crashes and highest rates of 
KA-HBD crash involvement. While the rates of involvement are not nearly so high, a considerable 
number of KA-HBD crashes involve male drivers age 35-54. Taken as a whole, the male driver age 21- 
54 represents the majority of the KA-HBD crash experience in Michigan. If inroads are to be nnade in 
achieving Michigan's traffic safety performance goals, it would seem that this is a target group that 
should not be ignored. 
Number and Rate by Age, Sex and Year (Pedestrians and Bicyclists) 
Number of 'Had-Been-Drinking' Bicyclists and 
Pedestrians with Fatal or Serious Crash Injuries -- 
by Age Group, Gender, and Year 
Age Group 










































The preceding table is included in this report to assist in program planning for a specific program area 
request. While any death or injury is unfortunate, even tragic, the fact is that there are too few of these 
types of crashes to warrant targeting significant resources. 
Number of 'Had-Been-Drinking' Bicyclists and 
Pedestrians with Fatal or Serious Crash Injuries -- 










































Number by Month and Year 
Number of Fatal or Serious Injury 'Had-Been-Drinking' Crashes by 
Month and Year 
This chart shows an interesting phenomena that is repeated in the day of the week chart that follows. 
Specifically, it would appear that the largest reductions in KA-HBD crashes have occurred on months 
that have had the historic highs. In addition, the effect seems to be toward leveling off the month-to- 
month variation. One interpretation of this observation is that new laws and the efforts of OHSP and 
others have exerted their influence mainly during the periods that have been targeted for emphasis, 
namely the problem periods around certain events and holidays. While this is probably true (and 
everyone involved should take a bow), there may be another interpretation lurking here that has 
significant implications for future planning. 
If in fact we are observing a flattening of the seasonal change that normally occurs from montih-to- 
month, we may also be beginning to see the boundaries of the "hard-core" problem with respect to KA- 
HBD crashes. What I mean is that we may be seeing reductions in crashes caused by seasor~al or 
occasional indulgence that can be controlled relatively easily through Pl&E backed up by enforced 
laws, leaving us crashes caused by a group of persons for whom these pleas go unheeded. It also 
suggests that in addition to maintaining current PI&E and accompanying enforcement efforts (which will 
likely be necessary to prevent backsliding), new efforts targeting this less malleable group will be 
necessary to gain new change. If this were true, we would also see it in the day of week data, with 
frequencies of KA-HBD crashes that occur on the weekend declining at greater rates than weekdays. 
Number of Fatal or Serious 'Had-Been-Drinking' 
Crashes by Day of Week and Year 
Number by Day of Week and Year 
As was the case for the chart showing 
KA-HBD crashes by month, this chart 
shows relatively large reductions in 
crashes on Friday, Saturday, and 
Sunday compared to the other days of 
the week. While one could expect the 
highest days to change the most, the 
fact that such small change was 
observed on Monday and Tuesday 
bolsters the argument that we may be 
beginning to see the boundaries of a 
hard-to-reach segment that will at 
least require continued close scrutiny. 
Sun Mon Tue Wed Thr Fri Sat 
Number of Fatal or Serious 'Had-Been-Drinking' Crashes by Highwal 
Class and Year 
Number by Highway Class and Year 
2000 
The most dramatic changes in crashes 
have been seen on the citylcounty roads, 
but downward change can be seen on all 
road types. Special program emphasis 1500 
should be paid to KA-HBD crashes on the In 0 
citylcounty roads because of the large 
r 
In 
number of crashes that occur on these 9 0 
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Parallel charts and tables have been prepared for had-been-drinking crashes where the driver was 
either (1) age 14-1 8 or (2) was age 70t and these are presented on the following pages. Because of 
the low number of cases that these groups experience, they do not represent significant targets for 
OHSP plans to achieve their statewide performance goals. These data are presented for completeness 
and program interest. 
'Had-Been Drinking' KA Crashes - Drivers Age 14-1 8 
Number and Rate by Year 
Number and Rate by Age, Sex, and Year 
Number and Rate of Fatal or Serious Injury 'Had-Been-Drinking' Crashes by 
Driver Age, Gender and Year -- Drivers Age 14-18 
I Sex kear l~umber of Crashes I   ate per 1000 Licensed Drivers I 
Number by Month and Year 
Number of Fatal or Serious Injury 'Had-Been-Drinking' 
Crashes by Month and Year 
Drivers Age 14-1 8 
Jan ' Feb ' Mar  AD^ ' Mav ' June ' Julv ' Aua ' S e ~ t  ' Oct ' Nov ' Dec ' 
Number by Day of Week and Year Number of Fatal or Serious Injury 'Had-Been-Drinking' Crashes 
by Day of Week and Year 
Drivers Age 14-1 8 
1 
Sun Mon Tue Wed Thr Fri Sat 
Number by Highway Class and Year 
Fatal and Serious Injury Crashes 
by Highway Class and Year: Age 14-18 
'Had-Been Drinking' KA Crashes - Drivers Age 70+ 
Number and Rate by Year 
Number and Rate by Age, Sex, and Year 
and Rate -- 'Had-Been-Drinking' Crashes 

Number by Month and Year 
Number of Fatal or Serious Injury 'Had-Been-Drinking' 
Crashes by Month and Year 
Drivers Age 70+ 
Number by Day of Week and 
Year 
Number of Fatal or Serious Injury 'Had-Been-Drinking' 
Crashes by Day of Week and Year 
Drivers Age 70+ 
Sun Mon Tue ' Wed ' Thr ' Fri sat 
Number by Highway 
Class and Year 
Number of Fatal or Serious Injury 'Had-Been-Drinking' 
Crashes by Highway Class and Year 
Drivers Age 70t 
- 1 
Interstate U.S. Route MI Route " ~ i t y l ~ n t y  . 
KA Injured Occupants - 'Had-Been Drinking' Crashes 
Number by Age, Sex, and Year 
Number of Occupants with Fatal or Serious Injuries from 'Had-Been-Drinking' 




























































Fatal or Serious Injuries from 'Had-Been-Drinking' 






























































































































Number of Occupants with Fatal or Serious Injuries from  ad-~een-~rinka 
Crashes by Age, Gender, and Occupant Type 2 
Occupant Sex 
Number of KA Injured Persons 
Age 
Year 
Occupants I Pedestrians Sicyclis ts 






















































































































Belts, Bags and Helmets 
Belt Use by Seat Position and Year 
Air Bag Deployment by Seat Position and Year 
As can be seen in the 
adjoining table, belt use is 
higher for drivers than 
passengers. For both 
groups, use has remained 
about the same for the 
past two ye'ars after three 
years of increase. 
The most evident fact from 
this table is that more 
crash-involved vehicles 
are equipped with air bags 
every year. For the last 
two years, about 43% of 
air bags were reported to 
have deployed in crashes 
that were sufficiently 
serious to cause a death 
or serious injury. This 
finding further emphasizes 
the importance of safety 
belt use since injuries are 
being sustained in crashes 
in which air bags do not 
deploy. 
Motorcycle Helmet Use by Seat Position and Year Motorcycle helmet use has 
remained consistently high 
since 1993. 
Belt Use by Seat Position, Air Bag Deployment, and Year 
A consistent pattern can be seen in the table above. For each year (except 1994) belt use was lowest 
among passengers in crashes in which the bag did not deploy, slightly higher among passengers in 
crashes in which the bag did deploy, slightly higher still was belt use among drivers in crashes in which 
the bag deployed, and the highest belt use rate of these groups was for drivers in crashes in which the 
bag did not deploy. While consistent, these differences are small and may well be due to reporting 
bias. 
Belt Use Among Persons Involved in Fatal or Serious Injury Crashes by Seat 
Position, Air Bag Deployment, and Year I 
The following set of tables are included to provide specific information on where occupants were seated 
in the vehicle, the extent of their injury (KA injured or not), and their reported belt use. These data are 
broken out by age and gender as well as year within each seating position to provide a rich resource for 






































% Belt Use-Bag 
Deployed 
83.47% 
81.73% 
82.92% 
85.90% 
84.29% 
75.86% 
82.80% 
81 -51% 
82.22% 
80.06% - 


















